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(PCT Article 18 and Rules 43 and 44) 


Applicant's or agent's file reference 

PCT 0493 

FOR FURTHER Notification of Transmittal of Internationai Search Report 
(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 

International application No. 

PCT/NL 96/00317 

International filing datef day ( month /year) 

05/08/1996 

(Earliest) Priority Date (day (month (year) 

03/08/1995 

Applicant 

RIJKSUNIVERSITEIT TE LEIDEN et al . 


This Internationai Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 


This International Search Report consists of a total of _ 


sheets. 


I )^[ It is also accompanied by a copy of each prior art document cited in this report 


1. Certain claims were found unsearchable (see Box I). 

2. I I Unity of invention is tacking (see Box 11). 


3. I I The international application contains disclosure of a nudeodde and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing , 

I I filed with the international application. 

I I furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 

matter going beyond the disclosure in the international application as filed 

I I Transcribed by this Authority 


4. With regard to the title, the text is approved as submitted by the applicant 

I I the text has been established by this Authority to read as follows: 


5. With regard to the abstract, 

[ y I the text is approved as submitted by the applicant 

I I the text has been established, according to Rule 3S.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority, 


6. The figure of the drawings to be published with the abstract is: 

Figure No. as suggested by the applicant None of the figures, 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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Box I Observations where certain claims were found unsearchable (Continuation of item t of first sheet) 

This International Search Report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 


1. [ X I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Please see Further Information sheet enclosed. 


2. I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 


3. [ I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 


1. [ I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 

searchable claims. 

2. I I As ail searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 


3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid, specifically claims Nos.: 


4. I I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 


Remark on Protest j j The additional search fees were accompanied by the applicant's protest. 

I j No protest accompanied the payment of additional search fees. 


Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 


International Application No. PCT/NL96/ 00317 


FURTHER INFORMATION CONTINUED FROM PCT/ISA/210 

Remark : Although claim 10 (partially when the method is carried out 

in vivo) is directed to a method of treatment of the human/animal 
body the search has been carried out and based on the alleged 
effects of the compound/composition. 


INTERNATIONAL SEARCH REPORT 


E^ 


Int^iational Application No 

^/NL 96/00317 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K39/385 



According to International Patent Qassification (IPQ or to both national classification and IPC 


B. FIELDS SEARCHED 

Minimum documoitation searched (classification system followed by cla^fi cation symbols) 

IPC 6 A61K 

Docvunentation searched other than mini mum documentation to tlie extent that such documents are included in the fields searched 

Electronic data base consulted during the intemational search (name of data base and, where practical, search terms used) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ° 

Citation of document, with indication, where appropriate, of the relevant passages 

Relevant to claim No. 

X 

NATURE, 

vol. 315, 1985, LONDON GB, 

pages 327-329, XP0O2016307 

WALDEN P. ET AL: "Induction of regulatory 

T- lymphocyte responses by liposomes 

carrying major histocompatibility complex 

molecules and forein antigen" 

see the whole document 

1-8,10 

X 

JOURNAL OF IMMUNOLOGY, 

vol, 151, no. 8, 1993, BALTIMORE US, 

pages 3988-3998, XP002016308 

HARDING C.V. ET AL: "Innmunogenic peptides 

bind to class II MHC molecules in an early 

lysosomal compartment" 

see the whole document 

1-10 

1 j Further documents are listed in the continuation of box C. 

j j Patent family members arc listed in annex. 

' Special categories of cited documents : 

* A* document defming the general state of the art which is not 
considered to be of particular relevance 

'E* earlier document but published on or after the intemational 
niing date 

"L' document which may throw doubts on priority c]aim(s) or 
which is cited to establish the publication date of ano^er 
citation or other special reason (as specified) 

*0' document referring to an oral disdosure, use, exhibition or 
other means 

'P" document published prior to the intematicnal filing date but 
later than the priority date claimed 

'T' later document published after the international filing date 
or priority date and not in conflict with the application but 
dted to understand the principle or theory underiying the 
invention 

"X" document of particular relevance; the daimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined witti one or more other such docu- 
nwnts, such combination being obvious to a person sicilled 
in the art. 

document member of the same patent family 

Date of the actual completion of the intemational search 

Date of mailing of the intemational search report 

18 October 1996 

.6 5. 11 m. 


Name and mailing address of the ISA 

European Patent Office, P.B. 581 8 PatenUaan 2 
NL - 2280 HV Rijswijk 
Td. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 

Authorized officer 

Fernandez y Branas,F 


Form PCT/lSA/210 (second sheet) (July 1992) 
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C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category " 

Citation of document, with indication, where appropriate, of the relevant passages 

Relevant to claim No. 


NATURE, 

vol. 369, 1994, LONDON GB, 
pages 113-120, XPO02O163O9 
AMIGORENA S. ET AL: "Transient 
accumulation of new class II MHC molecules 
in a novel endocytic compartment in B 
lymphocytes" 

cited in the application 
see the whole document 


1-4,6 
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-'D 2 1 NOV 1997 


INTERNATIONAL PRELIMINARy EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
PCT 0493 

cfrn'Tuirn A^'Tt^iwi Sce Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 

International application No. 
PCT/NL 96/ 00317 

International filing date (day/ month/year) 
05/08/1996 

Priority date { day/month/year) 
03/08/1995 

International Patent Classification (IPC) or national classification and IPC 

A61K39/385 

Applicant 

RIJKSUNIVERSITEIT TE LEIDEN et al. 


1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 


2. This REPORT consists of a toul of 


sheets, including this cover sheet 


f)[\ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

/ 


These annexes consists of a total of 


sheets. 


3. This report contains indications and corresponding pages relating to the following items: 

I [X] Basis of the report 
n Q Priority 

in j3 Non-esUblishment of opinion with regard to novelty, inventive step and industrial i^pIicafaiUty 
IV I I Lack of unity of invention 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

VI Certain documents cited 
VII Certain defects in the international application 
VIII [2 Certain observations on the international application 


Date of submission of the demand 
03/03/1997 

r Name and mailing address of the IPEA 


J 


European Patent Office. P.B. 5818 Patentlaan 2 
NL-22eo HV ffiiswijk . Netheriands 
Tet.: (+31-70) 340-2040. Tx, 31 651 eponj 
Fax: (♦31-70) 340-3016 


Date of completion of this report 

1 a 11. 37 


Authorized officer 



Telephone No. 


gfiaez y Branas, F.J. 
01849 


Form PCT/IPEA/409 (cover sheet) (January 1994) 


(21/03/1997) 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


International application No. 
PCT/NL96/00317 


I, Basis of the report 

1 . This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an 
invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain 
amendments.) 

□ the international application as originally filed 


[xl the description, pages 
pages 
pages 


M5 


, as originaiily filed 
. filed with the demand 
, filed with the letter of 


fx] the claims, Nos. 

Nos. 
Nos. 
Nos. 


. as originally filed 

, as amended under Article 19 

, filed with the demand 

, filed with the letter of 


28-08-97 


{xj the drawings, sheets / fig. 

sheets / fig. 
sheets / fig. 


1/7-7/7 


, as originally filed 
, filed with the demand 
. filed with the letter of 


2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos. 

□ the drawings, sheets / fig. 


3, □ This report has been established as if (some of) the amendmenCs had not been made, since they have been considered to go 
beyond the disclosure as filed {Rule 70.2 (c)). 


4. Additional observations, if necessary: 


Form PCT/IPEA/409WP (Box I) (January 1994) sheet 1 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
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111. N n-establishment of pint n with regard to novelty, Inv ntive step and industrial applicability 

The questions whether the ciaimed invention appears to be novel, to involve an inventive step {to be non-obvious), or to be indusb-ially 
applicable have not been examined in respect of: 

□ the entire international application, 

IxJ claims Nos. 1 Q 

because: 

[x] the said international application, or the said claims relate to the following Nos. ^ Q 

subject matter which does not require an international preliminary examination 
(specify): 

Claim 10 relate to a method of treatment of the human or animal body by therapy in the sense 
Of Article 34(4){a)(i) and Rule 67.1 (iv) PCT. 

□ the description, claims or drawings (indicat& particular ef&rrtents below) or Nos. 
said claims are so unclear that no meaningful opinion could t>e formed 

(specify): 

□ the claims, or said claims are so inadequately supported by the description Nos. 
no meaningful opinion could be formed. 

□ no international search report has been established for said claims Nos. 


Form PCT/1 PEA/409 (Box Ml) (January 1994) sheet 1 


^ W International application No. 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/NL96/00317 


V. Reasoned statement und r Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 


1. Statement 

Novelty Claims 5 7-8 YES 

Claims 1-469 NO 

Inventive Step Claims YES 

Claims 1 -9 NO 

Industrial Applicability Claims 1 .4^ 5 (see belOW), 6-7, 8 (see below), 9 YES 

Claims NO 


2. Citations and Explanations 

D1 The Journal of Immunology, Vol 151, No.8, 1993, pages 3988-3998 

D2 Nature, Vol 315, 1985, pag 27-329 


1 )D2 discloses liposomes having inserted class II major histocompatibility complex (MHC) 
molecules and protein antigens. The liposomes are shown to stimulate cloned helper T cells 
and T-cell hybridomas in an antigen-specific, MHC-restricted manner in the absence of antigen 
presenting cells (APC). 


2)D1 discloses the isolation of lysosomes charged with MHC-II molecules and processed 
antigens. The lysosomes are isolated by centrifugation in Percoll, see page 3989, right column, 
second paragraph. When macrophages were exposed to hen egg lysozyme (HEL) and the 
lysosomes isolated, the lysosomes were able to stimulate T-cell hybridomas specific for HEL, 
see page 3992, left column, second paragraph. 


3) Claims for products defined in terms of a process of manufacture are admissible only if the 
products as such fulfil the requirements for patentability, i.e. inter alia that they are new and 


Form PCT/IPEA/409 (Box V) (January 1994) sheet 1 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


tnterna(ional application No. 
PCT/NL96y00317 


inventive. A product is not rendered novel merely by the fact that it is produced by means of a 
new process. 

3.1 . - In the case of claims 1-6 the product in itself is defined as being an "antigen presenting 
vesicle free from its natural surroundings" (claimi), "comprising at least a biological active part 
of a major histocompatibility complex class I or class II or a derivative thereof" (claim 2), and 
'^vhich additionally comprises at least partly processed antigens" (claim 3). These are therefore 
the technical features defining the products of claims 1-6, regardless of the way they have been 
produced . This is also the interpretation made in the description of the present application, see 
page 6 lines 18-32. 

3.2. - The expression "free from its natural surroundings" is vague and open to interpretation 
and therefore unclear. This expression does not provide any further positive characterisation of 
the vesicles claimed, it only characterizes the vesicles in a negative manner, by stating that the 
vesicles should not contain any of its "natural surroundings", whatever this might be (see below 
3.5) 

3.3. - The Applicant is however of the opinion that this expression is clear and often used to 
distinguish between products found in nature and its man-made isolated forms, such as 
isolated proteins. In this sense, both in D1 or D2 the vesicles are not free from their natural 
surroundings, they have only been brought into a subfraction of their natural surroundings, 

3.4. -The IPEA does not agree with this interpretation. If the expression "free from its natural 
surroundings" is understood as "isolated", then the vesicles of D1 or D2 are unquestionably 
isolated too. 

3.5. - Moreover, the expression "natural surroundings" may be understood in various ways (e.g. 
any isolated subfraction of the natural surroundings may also be understood as falling within 
the definition of "free from its natural surroundings"). Additionally, the constitution of this 
"natural surroundings" is not limited to the surroundings found in nature, but it includes also 
surroundings of artificial or man-made products. As said expression is interpretable i.e. it may 
be understood in different ways depending on the reader, it is unclear . 

3.6- The expression "at least partly processed antigens" (claim 3) is vague, open to interpreta- 
tion and thus unclear. 
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4)Thus, in view of D2, and bearing in mind point 3) above, the subject matter of claims 1-4 and 
6 lacks novelty in the sense of Article 33(2) PCT. 


5)Thus, in view of D1, and bearing in mind point 3) above, the subject matter of claims 1-4, 6 
and 9 lacks novelty in the sense of Article 33(2) PCT. 


6)Both the vesicles of D1 or the liposomes of D2 are able to stimulate T-cells in vitro in the 
absence of ARC. For the skilled person this is a clear indication that these vesicles could be 
used in vaccination for the stimulation in vivo of the cellular immune response. Therefore in 
view of D1 or D2 the subject matter of claims 5 and 7-8 does nor involve an inventive step in 
the sense of Article 33(3) PCT. 


7) For the assessment of the presently worded claims 5 and 8 on the question whether their 
subject matter is industrially applicable, no unified criteria exist in the PCT. The patentability 
under national patent laws can also be dependent on the formulation of the claims. The EPO, 
for example, does not recognise the subject matter of claims to the use of a compound in 
medical treatment as being industrially applicable, but will allow, however, claims to a known 
compound for first medical use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 
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VIII. Certain observations on th international application 

Th© following obson/ations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 

The following objections concerning the requirements of Article 6 PCT arise: 

The expressions "free from its natural surroundings" (claimi ) and "partly processed antigens" 
{claim 3) are unclear. 

The expression '^wherein processed antigen is present in the context of major histocompatibility 
\ complex 1 or 2" (claim 4) is unclear. 
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A. g^IFICATION OF SUBJECT MATreR 

IPC 6 A61K39/385 


Accorftag to IntCTnati<mal Patent QasaCtcatictt (IPC) or to both naiional dasrificatifm and IPC 


a PtELDS SEARCHED 

Mitunuin ilocumdititioti lesrdhed (dasnficfttion tyncn fc^lowcd by classification syntaols) 

IPC 6 A61K 

Documentation searched other than miniinuin documentation to the extent that such documents are inchukd in the fields searched 

Bcdnmic data base consulted during the intemationti search (name of data base and, what fnMtieal, search tmns used) 

c. Documms considered to be relevant 

Categoiy' 

Citation of documentr with indication, where aj^xropriatc, of the rdevant passages 

Relevant to daim No. 

X 

NATURE. 

vol. 315, 1965. LONDON GB» 

pages 327-329. XPeG2G163G7 

WALDEN ET AL: "Induction of regulatory 

T-lymphocyte responses by liposomes 

carrying major histocompatibility complex 

molecules and forein antigen** 

see the whole document 

1-8.10 

X 

JOURNAL OF IMMUNOLOGY. 

vol. 151. no. 8. 1993, BALTIMORE US. 

pages 3988-3998. XPOO2016308 

HARDING C.V. ET AL: Mnminogenic peptides 

bind to class II MHC molecules in an early 

lysosomal conpartment* 

see the whole document 

1-10 

j X| Fivlhcr docutnents ate listed in the continualioa of box C. 


* Special cacefocics of dted documents : 

'A' document defining the general state of the ait which is not 
conadered to be of particular rdevance 

*E' earlier document but publtsbed on or after the intematitniat 
riling date 

*L' document which may throw doubts on priority tlaitn(s) or 
which is dted to estataliah ttw publtca^on date of another 
dutlon or other special reason (as specified) 

'0' document refcrhng to an oral disdosure. use. exhibition or 
other means 

*P' document published prior to the international filing date but 
later than the priority date claimed 

T later document pufaUdiedaAcr the international fdti^ date 
or priori^ date and not in conflict with the application but 
dted tp understand ttie prindple or tbeoiy undeflyiog Ae 
invention 

'X' document of particular relevance; the daimed Invention 
cannot be oonsdered nowd or cvtnoc be considered to 
invoNc an inventive step when the document is taken alone 

'Y* document of particular relevanoe; (he datmed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other swh docu- 
mettiSr sudi conlinsbon bdng obvious to a person skiUed 
intbeait. 

'St* document member of the lame pateat family 

Date of the actual completion of the international search 

18 October 1996 

Date of mailing of the tntematiooal search repoit 

.0 5. 11 9$ 

Name and'mailing address of the ISA 

European Patent Oflice. P.a 581 8 Patcntlaan 2 
NL ■ 2280 HV Rijswiik 
Td. (-^31-70) 340.2040. Tx. 3t 6SI cpo nl, 
Fas (t 31 70) 34O-3016 

Authorized officer 

Fernandez y Branas.F 


fom PCT/ISA^310 Isecend tlt<«() (iuty IN3} 


page 1 of 2 
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INTERNATIONAL SEARCH REPORT 


enuutonaJ appiteatioii No. 
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Box 1 Observadons where certain daims were found unscarchabte (Continuation of item 1 of first sheet) 


This InUrnationai Search Report has not been established in respect of certain claims under Article t7(2Xa) for the following reasons: 


I X I Cairns Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 

Please see Further Information sheet enclosed. 


□ 


Claims Nos.: 

because ihey relate to paru of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, spedTicaUy; 


3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a}L 


Uox il Observattuits where um'ty of tnventioit is lacking (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as (oWovn: 


\. I As ail required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable daiim. 

2. I As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payxtuxil 
of any additional fee. 


3. I As only some of the required additional search fees were timely paid by the applicant this Intemacioruii Search Report 
covers only those claims for which fees were paid, spedfKaUy daims Nos;; 


4. I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in Uie daimr, it is covered by claims Nos.: 


Rcsiark on Protest 



The additional search fees were accompanied by the applicant's protest 


I ^ No protest accompanied the payment of additional search fees. 


Form PCr/IS A/210 (continuation of first sheet (1)) (July 1992) 


ATIONAL SEARCH REPORT 


CjConlimMlial) DOCU MENTO CONSIPBRBD TO BE RBLBVANT 

NATURE, 

vol. 369, 1994, LOUDON GB, 
pages 113-120, XPe92016309 
AHIGORENA S. ET AL: "Transient 
accumulation of new class II MHC molecules 
in a novel endocytic compartment in B 
lymphocytes" 

cited in the application 
see the whole document 


Mgoii AppUeiOco No 

PCi/NL 96/00317 


Rdcvint to claim Na 


1-4,6 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/210 


My lll search h.. been carried out and based en the alleged 

effects of the compound/composition. 


WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 
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INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 
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(54) TiUe: CELL DERIVED ANTIGEN PRESENTING VESICLES 
(57) Abstract 

The invention provides a novel vehicle for vaccination, in particular peptide vaccination. The new vehicle has been termed an 
exosome. Exosomes are vesicles derived from MHC class II enriched compartments in antigen presenting cells. The exosomes possess 
MHC 11 and/or MHC I molecules at their surface and possibly peptides derived from processed antigens in said MHC's. Thus the exosome 
is a perfect vaccination vehicle in that it presents the peptide in a natural setting. The peptides present in the exosome in the MHC molecule 
may be processed by the antigen presenting cell from which the exosome is derived. Empty MHC molecules on exosomes may also be 
loaded with peptides afterwards. 
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Title: Cell derived antigen presenting vesicles. 

The invention relates to the field of immunology, 
especially the cellular responses of the immune system, more 
in particular to the induction of said responses by peptides 
presented in the context of major histocompatibility complexes 
5 I and/or II. 

It is known that antigen presenting cells take up 
antigens through endocytosis, whereafter these antigens are 
cleaved into peptides which are presented at the surface of 
said antigen presenting cells in the context of a major 

10 histocompatibility complex. By this presentation on the 

surface the peptides derived from the original antigen can be 
recognized by for instance helper T- lymphocytes, further 
activating the cellular immune response. 

Thus Helper T- lymphocytes recognize exogenous antigens 

15 bound to major histocompatibility complex (MHC) class II 

molecules expressed by a variety of antigen presenting cells 
(APCs) such as B- lymphocytes, macrophages and dendritic cells 
(1) . Compelling evidence indicates that newly synthesized a 
and 3 subunits of MHC class II in association with the 

20 invariant chain (I-chain) are transported to intracellular 
compartments before reaching the plasma membrane (2,3). In 
these compartments the 1- chain is degraded and MHC class II 
are potentially free to bind antigenic peptides arising from 
the degradation of antigens internalized by the APC (1, 4). We 

25 and others have shown that most of the intracellular MHC class 
II molecules reside in a lysosome-like, MHC-class II -enriched 
compartment (MIIC) which contains characteristic membrane 
vesicles and concentrically arranged membrane sheets (5, 6, 7, 
8, 9, 10) . MIICs and the related CIIVs (11), likely represent 

30 the meeting point between MHC class II and antigenic peptides 
(8,12). Once loaded with peptide, MHC class II molecules are 
transferred to the cell surface via an unknown pathway for 
presentation to T- lymphocytes . 
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Electron microscopy of immunogold labeled ultra thin 
cryosections from several human B-lymphoblastoid cell lines 
revealed MIICs whose surrounding membrane was contiguous with 
the plasma membrane in an exocytotic fashion and showed 
5 extracellular vesicles reminiscent of those present in non- 
fused MIICs (Figure lA and B) . Similar secretion of vesicles, 
termed exosomes, has been described for reticulocytes (13). 
Exosomes from B cells immunolabeled for the lysosomal membrane 
proteins LAMPl (Figure 1 B) and CD63 (not shown) known to be 

10 expressed in MIICs (5, 6). Both LAMPl and CD63 were absent 

from the rest of the plasma membrane. Scarce labeling for MHC 
class II was associated with the limiting membrane of the 
fused MIICs but MHC class II was enriched in the externalized 
exosomes (Figure lA and B) . To test the release of MIIC 

15 contents further, B cells were allowed to internalize 5 nm 

gold particles conjugated to Bovine Serum Albumin (BSAG) , and 
were then washed and reincubated in the absence of BSAG. 
Exosomes associated with previously endocytosed BSAG began to 
appear in exocytotic profiles after 30 min of uptake (10 min 

20 pulse and 20 min chase) (Figure IB) and were abundant after 50 
min (10 min pulse and 4 0 min chase) (Figure lA) . We conclude 
that multivesicular MIICs of human B-cell lines can fuse with 
the plasma membrane thereby releasing MHC class II -rich 
exosomes into the extracellular milieu. 

25 For a further characterization, exosomes were isolated 

from the culture media of the human B cell line RN by 
differential centrif ugation (Figure 2). Pelleted membranes 
were analyzed by DS-PAGE and Western blotting. After removal 
of cells, the majority of MHC class II -containing membranes 

30 sediment at 70.000 g (Figure 2 A, lane 6). The 70.000 g 

pellets were composed of a homogeneous population of vesicles 
labeled for MHC class II (Figure 2 B) . The vesicles were 
morphologically similar to those present in MIICs and in 
exocytotic profiles of sectioned cells (Figures 1 A and B) : 
35 their size ranged from 60 to 80 nm. To obtain biochemical 
evidence that the secreted MHC class II is membrane bound, 
70.000 g pellets were fractionated by floatation in linear 
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a monoclonal anti-class II antibody (19) identified these 
proteins as MHC class II (a and P subunits (Figure 3C, lane 
1). Furthermore, the exosomes contain two minor bands at 
higher molecular weight which are not clearly detected in 
5 plasma membranes (Figure 3C, lanes 3 and 4). These proteins 
were also iramunoprecipitated with the anti-class II antibody 
(Figure 3C, lane 1). To test the unlikely possibility that 
plasma membrane fragments eventually present in the 70.000 g 
pellets contributed to the enrichment of MHC class II in 
10 exosomes, biotinilated cells were homogenized and the 

homogenates were processed as the cell culture supernatants 
(18). Very low amount of membranes are pelleted at 70.000 g 
and these show a pattern of biotinilated proteins matching 
that of total plasma membrane, as expected (Figure 3C, lane 
15 5). When the cells were metabolically labeled with [35S]- 

methionine for 45 min. and chased for up to 24 hours (16), the 
[35s] -Transferrin receptor (TfR) ([35s]-TfR) did not appear in 
exosomes at any chase time (data not shown). TfR is present at 
the plasma membrane of B cells but is absent from MIIC (8, 
20 10). Together, these observations emphasize that exosomes are 
not derived from shed plasma membranes but represent an unique 
population of MHC class II- enriched membrane vesicles. 

since the luminal domain of MHC class II molecules is 
exposed at the outside of exosomes (20), exosomes may be able 
25 to present antigens to T cells. To test this hypothesis, 

isolated exosomes were allowed to bind peptide 418-427 from 
the model antigen HSP 65 of Mycobacterium Leprae. The exosome 
preparations were then added to the T cell clone 2F10 which 
recognizes this peptide in the context of HLADR15 (21). In a 
30 parallel experiment, RN cells were allowed to endocytose HSP6 5 
protein continuously for 24 hrs, washed, and incubated in the 
absence of antigen for another 24 hrs (22). Both, exosomes 
incubated with antigenic peptide (Figures 4 A and C) and 
exosomes derived from cells that were pre- incubated with 
35 antigen (Figures 4 B and D) were able to induce a specific T 
cell response (23). A half maximal response was obtained with 
an amount of exosomes secreted by 3 x 10^ RN cells in 24 hours 


wo 97/05900 PCT/NL96/00317 

5 

(Fig.4^D). In comparison 2x10^ intact RN cells were necessary 
to achieve the half maximal response (Fig. 4 B, 24). The 
responses observed were DR restricted. Anti-HLA-DR antibody 
blocked T cell proliferation completely, whereas antiHLA-DP 
5 was ineffective (Figs 4 B and D) . From these data we conclude 
that culture media of B cells provide for a source of MIIC- 
derived microvesicles (exosomes) that can induce T cell 
responses by themselves (25). 

Exocytosis of MIIC vesicles by B-lymphocytes is 

10 reminiscent of the exocytosis of the vesicles contained in the 
cytolytic granules of cytotoxic T-lymphocytes (CTLs) (26). 
Both MIICs and cytolytic granules have lysosomal 
characteristics and contain internal membranes . The internal 
vesicles of cytolytic granules are exocytosed by the CTLs upon 

15 CTL- target cell interaction and presumably have a role in the 
killing of target cells (26). Whether B-cell exosomes also 
have an extracellular role in vivo remains to be established. 
It has been suggested that follicular dendritic cells acquire 
MHC class II molecules released from surrounding B cells by an 

20 unknown mechanism (27). It is worth studying the possibility 
that exosomes serve as carriers of MHC class II -peptide 
complexes between different cells of the immune system. 
Whether physiological APCs like dendritic cells and 
macrophages generate exosomes has to be studied (28). However, 

25 secretion of lysosomal contents by macrophages has been 

documented and macrophage tubular lysosomes are rich in MHC 
class II and contain membrane vesicles (29). It can be 
speculated that in vivo, exosomes may function as transport 
vehicles for MHC class II -peptide complexes responsible for 

30 maintenance of long term T cell memory or T cell tolerance. 

Finally; since exosomes can easily be obtained and are capable 
of presenting antigens specifically and efficiently, it is 
worth exploring their usefulness as biological vehicles in 
immunotherapy . 

3 5 The invention therefore provides an antigen presenting 

vesicle free from its natural surroundings obtainable from 
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antigen presenting cells, such as B-cells, macrophages or 
dendritic cells, especially Langerhans cells of the epidermis. 

These vesicles preferably will contain major 
histocompatiblility complex (MHC) I and/or II, most preferably 
5 loaded with a peptide derived from or corresponding to an 
antigen which can be processed by antigen presenting cells . 

It has been tried before to produce similar vesicles 
synthetically, for instance in the form of liposomes, but 
these attempts have sofar not been successful. Now that we 

10 have surprisingly found that there are counterparts of said 

liposomes in nature, these counterparts can of course be used 
in any intended application of said liposomes. 

The major advantage of the vesicles according to the 
invention is of course that they will automatically comprise 

15 all the necessary elements for antigen presentation. Further 
analysis of the vesicles, once discovered will therefore 
result in a better understanding of which elements are 
essential for said presentation on said vesicles. It will then 
of course be possible to arrive at vesicles according to the 

20 invention in other ways then by isolation from cells . The 
invention therefor does encompass all antigen presenting 
vesicles which comprise the essential elements for presenting 
such antigens, regardless of the way they are produced or 
obtained . 

25 One may for instance think of synthetically prepared 

liposomes, provided with at least biologically active parts of 
(recombinant) MHC I or II, optionally provided with processing 
agents for antigens to be presented in the context of said 
MHC. Of course cells which produce these vesicles can also be 

30 provided with recombinant MHC I or II encoding genes, so that 
the desired MHC * s will be present on the eventually resulting 
vesicles , etc . 

Although vesicles which present peptides in the context 
of MHC I or II are preferred, it is also very useful to 
3 5 produce vesicles which do have the MHC ' s on their surface, but 
without a peptide being present therein. These vesicles can 
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then be loaded with desired peptides having the right binding 
motiv to fit in the respective MHC. 

The first and perhaps foremost use of these vesicles that 
comes to mind is of course mimicking their role in nature, 
5 which is the presentation of peptides as antigens, for the 
stimulation of for instance T-cells. Thus the vesicles 
according to the invention can be very suitably used in for 
instance vaccines. These vaccines can be designed to elicit an 
immune response against any proteinaceous substance which has 
10 peptide antigens that can be presented in the context of MHC. 

The vaccines may of course comprise suitable adjuvants, 
if necessary, carriers, if necessary, ecxipients for 
administration , etc . 

The vaccines can be used in the treatment or prophylaxis 
15 of many disorders, such as infections, immune disorders, 
malignancies , etc . 

Very important applications will of course be the 
treatment or prophylaxis of AIDS, eliciting immuneresponses 
agains tumours and the like . 
20 Another important application of the vesicles according 

to the invention is that they may be used to induce tolerance 
to certain antigens, for instance by giving large doses of the 
vesicles orally . 

Based on the description of the invention and 
25 specifically referring to the following experimental part 

illustrating the invention the person skilled in the art will 
be able to find further uses of the vesicles according to the 
invention without departing from the spirit of the invention. 
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Legends to Figures: 
Figure 1: 

MIICs are exocytotic compartments. T2-DR3 cells were 
5 incubated in the presence of 5 nm BSAG for 10 min., washed, 
chased for 40 min . and processed for cryoultramicrotomy as 
described (30). Ultrathin cryosections were immunolabeled with 
a rabbit polyclonal anti-class II antibody (5) and antibody 
binding sites were visualized with protein A conjugated to 

10 gold (PAG with sizes in nm indicated on the figures). MHC 

class II labeling is present at the limiting membrane of the 
exocytotic profile and on the exosomes . The profile also 
contains abundant re-externalized BSAG particles. PM: plasma 
membrane. B, RN cells were pulsed with BSAG for 10 min. and 

15 chased for 20 min. Ultrathin cryosections were double- 
immunolabeled with anti- class II antibody and with a 
monoclonal anti-LAMPl antibody (31) as indicated. One of two 
neighboring profiles is shown, exocytotic profile containing 
BSAG and numerous exosomes labeled for MHC class II and 

20 LAMPl.Bars, 0.1 ^m. 

Figure 2 : 

Isolation of exosomes from cell culture media. A, RN 
cells were washed by centrif ugation and re- cultured in fresh 
25 medium for 2 days. Cell culture media (35 ml) containing 2-5 
xlO^ RN cells were centrif uged twice for 10 min. at 300 g 
(lane 1, first run; lane 2, second run). Lane 1 contains 
material from 0.6 x 10^ cells. Membranes in the culture medium 
from 2-5 x 10^ cells were pelleted by sequential 
30 centrif ugation steps: twice at 1200 g (lane 3 and 4), and once 
at 10.000 g (lane 5), 70.000 g (lane 6) and 100.000 g (lane 
7). The pellets were solubilized at lOO'^C under reducing 
conditions and analyzed by Western blotting using [125i]_ 
protein A. Per lane, samples equivalent to 1 xlO^ cells were 
35 loaded. MHC class II a and p chains were recovered mainly from 
the cells (lane 1) and from the 70.000 g pellet (lane 6). B, 
whole mount electron microscopy of the 70.000 g pellet 
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immunogold labeled for MHC class II, The 70.000 g pellet was 
resuspended in RPMI medium, adsorbed to Formvar- carbon coated 
EM grids, fixed with 0.5 % glutaraldehyde in 0 . 1 M phosphate 
buffer, immunolabeled with rabbit polyclonal anti-class II 
5 antibody and 10 nm PAG and stained using the method described 
for ultra- thin cryosections (30). The pellet is composed of 
60-80 nm vesicles showing abundant MHC class II labeling. Bar, 
0 . 2 fim 


10 Figure 3 : 

A, MHC class II present in the media are membrane bound. 
Membranes pelleted from culture media at VO.OOOg after 
differential ultracentrif ugation were fractionated by 
floatation on sucrose gradients, and the non-boiled and non- 
15 reduced fractions analyzed by SDS-PAGE and Western blotting 

with the rabbit polyclonal anticlass II antibody (17). MHC 
class II molecules were recovered in fractions 5 to 12 
corresponding to densities of 1.22-1.10 g/ml . The majority of 
MHC class II was in the SDS- stable compact form with a MW of - 
20 56-60 kD (Coc/P) . 

B, Release of newly synthesized MHC class II molecules. 
RN cells were pulse- labeled with [-^^S] methionine for 4 5 min . 
(lane 0) followed by chases in the absence of label for 6, 12 
and 24 hours. MHC class II molecules were immunoprecipitated 

25 from lysates of the cells and pelleted exosomes with the 
monoclonal DA6.231 anti-class II antibody (18). 
Immunoprecipitated MHC class II molecules were dissociated 
from the sepharose beads at non-reducing conditions at room 
temperature and analyzed by SDS -PAGE and f luorography . After 

30 pulse- labeling (0), MHC class II immunoprecipitated from the 
cells as SDS-unstable complex of a-p- invariant chain. SDS- 
stable a-p dimers were recovered from the cells after 6 hours 

of chase and the signal increased thereafter. In the exosomes 
pellets SDS -stable aP dimers started to appear at 12 hours. C, 

35 Exosomes and plasma membrane display different patterns of 

biotinilated proteins (18). In plasma membranes (lane 2) and 
experimentally produced remnants of plasma membranes (18) many 
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biotinilated proteins are detected with 125]_streptavidin (lane 
5). In exosomes (lanes 3 and 4, show increasing concentrations 
of exosomes / respectively) two major proteins with a MW of GO- 
TO kD are detected. Lane 1 shows the immunoprecipitation of 
5 biotinilated class II a and P chains from exosomes lysates . In 
these assay the higher electrophoretical mobility of a and P 
chains is due to their efficient binding to biotin. Two minor 
bands at a MW of 200-300 kD are detected in exosomes (lanes 1, 
3 and 4, arrows) and are absent from the plasma membrane. 

10 

Figure 4 : 

Presentation of HSP 65 antigen by HLA-DR15 positive RN B 
cells and exosomes to the CD4^ T cell clone 2F10 (22). 
Proliferative responses to naive cells (A) , to cells pre- 
15 incubated with antigen (B) , to exosomes derived from naive 
cells (C) and to exosomes derived from cells pre- incubated 
with antigen (D) . The closed symbols show proliferation 
measurements after addition of HSP 6 5 derived peptide (418- 
427), the open symbols where peptide was not added. HLA-class 

20 II restriction was determined by adding 10 [ig/ml anti-DR 
antibody (triangles), anti-DP (circles), or no antibody 
(squares) . The exosomes at the highest concentration were 
derived from media of 1 . 6 x 10^ cells. All assays were 
performed in triplicate and results are expressed in cpm [^H]- 

25 thymidine incorporated into T cells. The SEM for triplicate 
cpm measurements was less then 10%. Results shown form a 
representative example of experiments performed in duplo. 
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ri^ATMS 

1. Antigen presenting vesicle free from its natural 
surroundings obtainable from antigen presenting cells . 

2. Vesicle according to claim 1, comprising at least a 
biologically active part of an major histocompatiblity comlex 

5 class I or class II or a derivative thereof. 

3 . Vesicle according to claim 2 which additionally comprises 
at least partly processed antigens , 

4 . Vesicle according to claim 3 wherein processed antigen is 
present in the context of major histocompatibility complex 1 

10 or 2. 

5. Vesicle according to anyone of the aforegoing claims for 
use as a therapeutical . 

6. Vesicle according to anyone of the aforegoing claims 
which is derived from a B- lymphocyte/ a macrophage or a 

15 dendritic cell. 

7. Vaccine composition comprising a vesicle according to 
anyone of claims 1-4 together with a usual adjuvans or 
carrier . 

8. Use of a vesicle according to anyone of claims 1-4 in the 
20 preparation of a medicament for the treatment or prophylaxis 

of immune disorders or infections . 

9. Method for the preparation of a vesicle according to 
anyone of claims 1-4, comprising the steps of differential 
centrif ugation of membrane fractions of cell culture 

25 super natants or lysates and recovery of the fraction 
containing said vesicles. 

10. Method for stimulating a T cell response comprising the 
step of contacting T cells with a vesicle according to claim 3 
or 4 . 
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